accurate.
Introduction
In this paper, we consider the 1-D heat transfer equation with radiative loss compared with the surroundings of the form [1] [2] : 
where m(x,t) is the temperature, κ -the thermal conductivity, p c -the specific heat capacity, ρ -the mass density, and η -the parameter.
There are many methods for finding the solutions of the heat transfer problems, such as the finite volume [3] , homotopy analysis [4] , homotopy perturbation [5] , variational iteration [5] , fixed finite element [6] methods, and others [7] [8] [9] [10] .
The Sumudu integral transform was proposed by Weerakoon in 1998 [11] . Recently, the Sumudu-like integral transform was reported by Yang [10] for the first time. The variational iterative Sumudu type integral transform method was developed to solve the diffusion equation [12] . However, the method has not yet adopted to consider the 1-D heat transfer equation with radiative loss compared with the surroundings. In this manuscript, we plan to consider the variational iterative Sumudu type integral transform method to solve the radiative-loss heat transfer problem.
The Sumudu type integral transform method
The Sumudu type integral transform of the function ( ) 
provided the integral exists for some t , where Y is the Sumudu type integral transform operator.
The inverse Sumudu type integral transform operator is given [10, 12, 13] :
The properties of the Sumudu type integral transform operator are listed in tab. 1.
The variational iterative Sumudu type integral transform method
In this section we recall the variational iterative Sumudu type integral transform method proposed in [12] .
We present a differential equation as:
where / t µ =∂ ∂ , 2 2 / x λ β =− ∂ ∂ with the parameter β , and m is the source term.
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Making use of the variational iteration method [12] , the functional can be written:
Adopting the integral transform to eq. (11), it follows:
Considering the variation of eq. (12) with respect to ( , ) n x σ Ξ , we obtain:
which yields the following equation of the form:
Therefore, from eq. (14) we present: (1 ) 
From eq. (11) and eq. (15), the iteration algorithm can be given:
With the aid of eq. (16) we have the integral transform solution in the form:
which deduces the equation of the form:
Solving the 1-D heat transfer equation with radiative loss
In this section, we consider the 1-D heat transfer equation with radiative loss with the initial value condition.
Let us consider eq. (1) with the initial value condition:
With the use of eq. (16), the following iterative algorithm can be written:
which leads to:
subject to the initial value condition:
From eqs. (21) and (22), we have: ( ) ( ) ( ) ( ) ( ) 
e e e e ν σ ν ν σ ν σ ν σ 
and so on. Thus, with the help of the inverse Sumudu type integral transform method, we have:
Conclusion
In the present work, the variational iterative Sumudu type integral transform was adopted to handle the 1-D heat transfer equation with radiative loss compared with the surroundings. The analytical solution for the heat transfer problem was discussed in detail. The proposed method is efficient and accurate for finding the analytical solutions for the heat transfer equations. 
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